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Greatest. 

'oplar River, Mont .................. 72;s 
8u!ly, Dak.. .................... 71.5 

W l d  Clt Dak ..................... 72.4 
forthfieli:Vt ....................... 59.5 
Inncheater, N. H . .  .................. 57. o 
Llo Cfrande City, Tax ................ 51.2 

MONTHLY WEATHER REVIEW. 

Loast. 
/ 

Fort Cnnby Waah 
Snn Francideo, On1 ................... 
Red Bluff,Cal ........................ 
Key Weet, Fla ....................... 

................... 

--- 

when relatively high barometric pressure and variable winds 
prevailed in that locality. In  instances areas of low pressure 
passed ewtward from the American continent attending 
whose advance no fog has been reported. Between the iifty- 
fifth and sixty-fifth meridians the development of fog attended 
the presence to the northward or northwestward of areas of 

- . -. - - . 

low pressure. Off t h e  coast of the United States fog attended 
the passage of an area of low pressure over the valley and Gulf 
of Saint Lawrence on the 27th and 28th; on the 17th a storm 
of great violence paased northeastward over the middle Atlan- 
tic states and a dense fog was reported off the coast south of 

1 Sandy Hook. 

...................... 

TEMPERATURE OF THE ATR (expressed in degrees, Fahrenheit). 

Poplnr Hiver, MOnt.. ................ 16.2 1 
Fort Totten Dak 15.4 

Moorhead, Minn .................... 12.2 
Blemarck, Dak ...................... 10.2 

.................... ................ Minnedosa, k. W.T.. 12.3 j 

The distribution of mean temperature over the United State 
and Canada for December, 1888, is exhibited on chart ii by dottec 
isotherms. In t h e  table of miscellaneous meteorological data thl 
monthly mean temperatures and the departures from the norma 
are given for stations of the Signal Service. The figures oppo 
site t h e  names of the geographical districts in the columns fo 
mean temperature show the averages for the  several districts 
The normal for any district may be found by adding the de 
parture to t h e  current mean when the departure is below thc 
normal and subtracting when above. 

The mean temperature was highest over southern Florida 
where a reading of 67O.1 was noted at Key West. Value1 
rising abore 56O were reported over Florida, south of the thir 
tieth parallel, along t h e  coast of Texas, in the lower Ric 
Qrande valley, along the south coast of California, in the ex 
treme southwestern part of Arizona, and at  stations near tht 
west-central coast of California. The lowest mean tempera 
ture occurred in Manitoba, where i t  ranged to 12O at For1 
Qarry. Values falling below ZOO were reported over northerr 
New Brunswick, in the lower Saint Lawrence valley, northerc 
Ontario, northern Minnesota and Dakota, and northeastern 
Montana. The mean temperature also ranged below 200 at 
stations in south western Wyoming, northwestern Colorado, 
and the extreme northeastern part of Utah. 

The mean temperat'ure waa above t h e  normal over a greatei 
portion of the country, the greatest departures above the nor. 
mal being noted in Montana and Dakota, where, a t  Htations 
they amounted to more than 16O. From this region they bo. 
come gradually less marked eastward to the Canadian Mari. 
time Provinces, southward to the Rio Grmde Valley and the 
Qulf of Mexico, and westward to the Pacific coast. The mean 
temperature was slightly below the normal within an area 
extending from southeastern Arizona and southwestern New 
Mexico northwestward to north-central California, while to the 
fiouthward of a liue tr'aced from the coast of Virginia south. 
westward to the Gulf coast between New Orleans, La., and 
Galveston, Tex., the departures below the normal graduallj 
increased southward to the southeru extremity of Florida, 
where they amounted to more than 4O.  

The followiug are some of the most marked departures from 
the normal a t  the older established Signal Service stations : 

Above normal. II Below normnl. 

Ke W ..................... ......................... Jacisonvllle Fla 3.4 
Savannah. 0:. 3.3 
Wilmington, N. C ..................... 2.2 
E Ceeler,Cal ........................... 2.2 

MAXIMUM AND MINIMUM TEMPERATURES. 
The highest temperatures for t h e  month were reported in 

the lower Rio Qrnnde valley, where they rom above 80°. 
Values above 7 6 O  were noted over the southern half of Florida, 
a t  several point8 in Texas south of the thirtieth parallel, a t  
Puma, Ariz., and Los Angeles, Cal. At  Des Moines, Iowa, 
Baint Paul, Mion., Pariktou, Dak., Bois6 Citj, Idaho, and 
Roseburgh, Oreg., the maximum temperatures were higher than 
for any preceding December during the periods of observation. 

The most notable deficiencies occurred in the middle Atlantic, 
south Atlantic, and west Gulf states, in t h e  Ohio and upper 
Mississippi valleys, the uppor lake region, the southern pla- 
teau and southeastern slope of the Rocky Mountains, where, 
a t  stations, the maximum temperatures were 100, or more, 
below t h e  maximum values for the corresponding month of 
previous years. 

The lowest temperatures were reported in northwestern 
Minnesota, central Montana, southern Wyoming, and north- 
eastern Utah. where they fell below -100, the lowest reading, 
-M0, being noted at  Saint Vincent, Minn. The minimum 
temperatures fell below zero in northern New England and 
northern New York, and north of a line traced from 
northeastern Minnesota southwestward into Colorado, and 
thence irregularly northwestward to western Montana. They 
were below 32O, except in Florida south of the twenty-eighth 
parallel, along and near the west Qulf coast, in western Cali- 
fornia, and along the immediate north Pacific coast. Unusu- 
ally low temperatures have not been reported, and at a large 
majority of stations they were considerably above t h e  lowest 
readings previously noted for December notably in the upper 
Mississippi and upper Missouri valleys, the upper Lake region, 
and the middle-eastern slope and the plateau regions of the 
Rocky Mountains, where, a t  stations, the minimum readings 
were more than 30° above t h e  December records of previous 
gears. 

The monthly and the greatest and least daily ranges of tem- 
perature a t  Signal Service stations are given in the tablo of 
miscellaneous meteorologmal data. The greatest month17 
ranges occurred over southwestern Dakota, northeaster11 
Montana, and the intermedlato territory where they exceeded 
70°. From this  region the ranges gradually decreased west- 
ward to the Pacific coast, where they amounted to less than 
No a t  the mouth of the Columbia River, southward to the Gulf 
mast, where they were less than 35O near Galveston, Tex., and 
mtwctrd to Michigan, where they were less than 350 along the 
:ast coast of LakeMichigan. From thi8 locality they increased 
,o more than 65O over northern New England, from whence 
;hey decreased somewhat irregularly to southeru Florida, 
whore a range of less than 30° was noted at  Key West. Along 
,he Pacific coast the monthly ranges varied from less than 20' 
)ver the southwestern part of Washington Territory, to more 
han 35O in the viciuity of Los Angeles, Cal. 

RANQES O F  TEXPERATURE. 

The following are some of the extreme monthly ranges : 

0 

19.0 
11.6 
15.6 
rl.2 

BanDie o Gal ....................... 29' 
Grand b;en,  Mlch .................. 33'4 
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4.3 

,8.8 

9.5 
7.0 

1.8 
7.0 
9.5 

1.3 

1.0 

:: t 
1. I 
D. 9 

J. 5 

1.1 
I . 0  

42. 5 

38.7 

(5.3 - 

aI.8 

3.5 

9 . 0  

39.8 

18.5 

a4.6 

4.5 
8. I 

15.4 

19.8 
a3. I 

51.8 

11. I 

13.9 

24.8 

19.5 
a i .  I 
21.8 

19.8 
19.6 

1.9 
a. a 

Ia .8 

23.9 
24.3 

:t: 
ag. I 

19.0 
17.4 

31.0 
30.7 

17.3 
16. o 
aa. 3 

43.6 

as. o 
34. a 

3 9  I 
46. I 

13.5 

32.7 
26. o 

Y. 6 

33.0 

Mobile ......... 
Montgomer 
Whip IeB'Zi:: 
Fort ipache. .  .. 
Fort  Smi th  ..... 

Arizonn ........ 
Do. ......... 

Arknnsus ....... 
Do.. ........ 

California ...... 
Do ......... 

Colorado ....... 
Do ........ .: 

Connecticut .... 
Do .......... 

Dakotn ......... 
Do ......... 

Dis. ofColumbia 
Florida ......... 

DO ......... 
3eor ia ......... do.. ........ 

ann r rancinco .. 
Snn Diogo ...... 
Denver ......... 
Montroso. ...... 
New Haven.. ... 
New London ... 
For t  Buford .... 
Yankton ........ 
WashingtonCity 
Jacksonville ... 

i Key  Wost ...... 
Atluntn ........ 
Savannah.. ..... 

Idaho. ... .......I Bois6 City ...... 
[Illnois ......... I Cairo ............ 

Do ......... Chicago.. ....... 
:ndinna ........ Indiana olie. ... 
:ndian Ter ..... For t  Si I ? . . .  ..... 
:own ............ Dubuque ....... 

Do ......... Des Moinos. .... 
Cannas ......... Dodge City. .  ... 

Do ......... Lowonworth.  .. 
kmtuclry ...... I Louisville.. .... 
Louisinnn ...... New Orleans.. .. 

Do ......... Shrcvoport ..... 
dainc .......... East  o r t  ....... 
daryinnd.. ..... Bnltimorc ...... 
dassncliusctts .. Boston ......... 
nichignn ....... Marquotte ...... 

Do ......... Por tgnd  ........ 

Kalnmazoo ...... 
Thornville.  ...... 

Minnesota. 
Minneapolis ..... 

Mmlona. 

Knlnmazoo.. a6., 
Lnpecr ......I a6.1 

Kennepin ... I 14.. 

South Ornngo ....I Esscx ....... 
New Ymk. 

Nmlh Carolina. 

Ohio. 

Oregon. 

Cooporstown .... Otsego (. .... 
Palcrmo ......... Oawcgo.. .... 
Lenoir ........... Caldwell. ..... 
N'th Lewiaburgh. Chnmpaign .. 
Wauseon.. ....... Fulton ...... 

31.1 

a7. I 
q . t  

37.f 

a9.f 
a6.: 

Albany ........... 
Eoln ............. 

Pennsylvania. 

Linn. ........ 41.6 
Polk ......... 139.5 

D y b r r  .......... 
Qrnm &n Hills.. 
Wella%orou h 

Statesburgh ......  SOUL^ C a r o t n L  

TSnMaaSa. 
Austin.  .......... 
Milan ............ 

mas. 
For t  Concho ..... 
New Ulm ........ 

VmnOnl. 
Btrafford ......... 

Vir inia. 
Bird'e J e s t  ...... 
W theville ...... 

L t  Virginia. 
Eelvetia ......... 

Wnyne ..,...I 15. I 
Clcarfleld ..... as. I 
Tloga ........ 

1 2 9 7  

Bumter... ... 46.9 

Wilson ...... 3 .8 

Tom Greon.. 45.6 
Auetin ...... 53.6 

Orange ...... ar.5 

Northampt'n 
Wythe ....... 
Randolph. ... 

Qibaon ...... 38.4 

the extreme monthly means for December during the period 
observation and the years of occurrence : 

Alva, Lee Co., Fla. : t h e  heavy frost on the mornings of the 
21st and 22d destroyed all tender vegetation.--Repord of vot- 
untary observer. 

Auburn, Ala. : the weather was generally cool enough to 
produce light frosts and thin ice frequently during the month. 
-Alabama Slate Weather Service Report. 

University, Miss. : frosts mostly light, were reported fre- 
quently throughout the northern and southern parts of the 
strtte.-Xssissippi State Weather Service Report. 

New Orleaus, La. : the first killing frost, with ice formation, 
occurred in the southern parishes on the  20th.-Report of Loui- 
siana State Weather Service. 
Table of comparative mazimum and minimum temperatures for December. 
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(5)  Extreme monthly me1 
temperature for December 
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44.! 
51.c 

39.1 

33. i 

31.6 

61.2 
56.7 

44.3 
37.7 

44.0 

34.0 
39.5 
34.9 

444.4 
40. o 

57.7 
31.6 

40.0 

36.0 
36.5 
37.9 

38. a 
31.0 

51.6 

19.7 

13.0 

19.8 
17.7 

0 1  
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19.1 I 

39.5 

I8 

I8 

16 

10 

181 

181 

1 8  
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18j 
18: 
18; 

18j 
I8f 

I8f 
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187 
185 
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I88 
I88 
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I88 

183 

187 
187 

187 
I88 

1871 

1871 
187, 

188 
I8& 

187t 

188: 

:% 
187t 
187t 

187t 

1876 
1876 

188a 

1876 

IBSq 

~~ 

For1888. 
Btate or Terri- - 1 Max. 

I l o  

- 
Max - 

0 

78. I 
77. 
70. I 
70. I 

78. 

81.; 
74. 
5s. ' 
65. 
60.; 

F: ' 

29% 
2. I 

73. 
81.c 
88. ( 
71.c 
80. c 
60. : 
7a. e 
68. ( 
68. ( 
77.C 
64. ( 
57.C 
73. C 
72. C 
74. ( 
78. c 
79. C 
54. C 
59. C 

66. C 
71.C 

2:: : 
2: : 
2: P 
79. c 
74. c 

69.0 
66. a 
65. a 
64.0 
65.0 
6% o 
66. a 
71.0 
78.0 
7a. o 
63.0 

2;: t 
72.8 
70.0 
60.0 
76. o 
75.0 
74.0 
ga. a 
83.0 
61.0 
73.0 
73.0 

60.0 
63.0 
64.1 

8: ; 

- 
y'r.3. 

I8 
17 
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I8 
I8 
18 
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I7 
I7 
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:3 
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I O  

3 
19 
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17 
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:8 
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16 
I7 
17 
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16 
16 
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16 
1a 
16 
I 8  
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16 
I8 
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I1 
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:1 

:8 

I8 
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Ia 
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ForcShnw ....... Lewis LClarko' 24.1 

Concord.. ....... .I Morrimack ..I as.: 
New Hampshire. 

1::: j 

-14. c - 1.9 
9.6 

11.8 
11.0 

15 2 
1: 8 

Omaha.. ... ....I 
Novada ......... Winncmncca... 
N e w D ~ ~ ~ ~ ~ ~  ::::I AtlnnticCity ...I 
Now Mexico .... Santu F6. .  ...... 
New Yorlt ...... ! Buffnlo ......... 

Do ......... NewYorkCity..l 
North Carolinn. Chnrlotte ....... 

Do ......... Wilmington .... 
Ohio ........... Cincinnati ...... 

Do ..... ,..,I BAndusk ....... 
Ore on ......... Portland: ...... 

%o ......... Roseburgh ..... 
Pennsylvnnia ... Pittsburgh ..... 

Do ......... Philadel hia ... 
Knoxville 

Rhode Island ... ! Block Iayand ... 
BouthCarolina. Chnrleston ..... 
Tennessee .... .I ...... 

Do ..... ....I Memphis. .  ..... 
Texas ........... Brownsville .... 

Do ..... ....I For t  El l iot t  .... 
Utah.  .......... Bnlt Lnke City.. 

Waahington 

Wieconsin.. .... La Crosse ...... 
Do ......... Milwaukee ..... 

........ .... ..... ......... 
..... ........ 

..... 
I 

20. a 
a .8 
12. a 
15.0 
30.8 
31.8 
12. a 

9.5 r. 9 
ar .5  
aa.g 
41.0 
19.4 
9 0  

17. a 
ao. I 
13.9 
10.0 

11.0 

1:: 2 
2.5 

41.2 
34.9 

34.1 

aa. a 

41.0 

Wiscona'n. 
Madison ......... 

Waahington. 
Fo r t  Townsond .. 

FROST. 
As compared with the preceding month the southern limit 

of frost in Florida has changed but slightly, no frost being 
reported south of the northern portion of Lee Oounty. Along 
the middle and eastern Gulf coast frost waa more frequently re- 
ported in November than during the current month. I n  Texas 
frost was reported as far south as Rio Grande Oity in Novem- 
ber, while in December the frost limit was apparently con- 
siderably to the northward of that locality. 

LIMITS OF FREEZING WEATHER. 
On chart v are shown the southern and western limits of 

keezing weather for December, 1888. A lino representing the 
iouthern limit is traced from Titusrille, Fla., westward over 
;he northern Qulf to Louisiana between Xew Orleans and Port 
Eads, and thence into central Texas, where i t  trends south- 
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ward into t h e  Rio Grande Valley, somewhat to the westward 

from Southeastern Arizona northwestward over central Cali- 
of RioGrande City. A line showingthe western limit is traced Temperature at bottom. 

Stations. I I  I 
fornia, and thence northward near the coasts of Oregon and 
Washington Territory, there being a gradual incremm of dis- 
tance from t h e  coast line from Wwhington Territory southward 
to northern California. 

TEMPERATURE O F  WATER. 

The following table shows the maximum, minimum, and 
mean water temperature as observed at  the harbors of the 
several statiorls; t h e  monthly range of water temperature; 
and the mean temperature of the air for December, 1888: 

PRECIPITATION (expressed in inches and hundredths). 

0 

Canby Fort Wash .................... 
Cednr'Keys: Fla (I ). 
Charleston, 8. C ...................... 48.0 6.0 

39.5 5.4 Enstport Me 
Gnlvestob, Tcx 
Key West, Fln ........................ 
Portlsnd,bregon 

......................... ....................... 
~~~~~ ~!1",':::::.:::::::::::::::::: ..................... 

- 
( I  ) Report not received. 

The distribution of precipitation over the United States and 
Canada for December, 1888, as determined from the reports 
of nearly 1,600 stations, is exhibited on chart iii. In  the 
table of miscellaneous meteorological data are given, for each 
Signal Service station, the total precipitation, with t h e  depart- 
u i  from the normal. The figures opposite the names of the 
geographical districts in the columns for precipitation and 
departure from the normal show, respectively, the averages 
for t h e  several districts. The normal !or any district may be 
found by adding the  departure to t h e  current mean when the 
precipitation is beIow the normal and subtracting when above. 

The precipitation for December, 1885, was above the nor- 
mal in California, the southern plateau region, over an area 
extending from central Texas northward to the lower Missouri 
valley, in portions of t h e  upper lake region and upper Missis- 
sippi valley, southern Florida, northern part of the middle 
Atlantic states, in New England (with exception of a small 
area along the southern coast), and in the Maritime Provinces. 
Iu other portions of the United States and Canada the pre- 
cipitation was below the normal. The most noteworthy feat- 
ures of this  month's precipitation were the large excess in 
southern Florida, the lower Missouri valley, California, and 
southeru plateau, aiid the niarked deficiency in the extreme 
northwest, Ohio valley and Tennessee, lower lake region, and 
lower Rio Grande valley. I n  southern Florida the rainfdl 
was about three times the December norma1, and in California, 
the southern plateau, and lower Missouri valley i t  exceeded 
the normal by from 30 to 70 per cent. I n  the extreme north- 
west, where the normal December rainfall is very small, about 
0.76, only aboiit one-fourth of that amount fell t h i s  month. In  
the lower ltio Graude valley, lower lake region, Ohio valley 
and Tennessee the precipitation was about one-half of the 
normal, arid in the followingnamed district8 i t  ranged from 
30 to 35 per cent. below the uormal : east Gulf statee, northern 
and fiouthern Rocky Mountain slopes, northern pIateau, and 
north Pacific coast. It ranged from 86 to 90 per cent. of the 
normal in the middle and south Atlantic states and central 
Rocky Mountain slope; and in the upper lake region tho defi- 
ciency amounted to about 5 per cent. While an average de- 
tormiued from all Signal Service stations in New England 
shows a slight deficiency as compared with the normal, there 
was a sinal1 but general excess over much the larger portion 
of that, district, t h e  slight deficiency shown in the table being 
due to the very small precipitation which occurred at  a few 
stations along t h e  southern coast. 

' 

DEVIATIONS FROM AVPRAGCE PRECIPITATION. 
The following table shows for certain stations, as reported 

by voluntary observers, (1) the average precipitation for a 
series of yeitrs; (2) the length of record during which the ob- 
servations have been taken, and from which the average has  
been computed; (3) the total precipitation for December, 1888; 
(4) t he  departure of tho current month from t h e  average; 

Monthly 
mean. 

0 

47.5 

5'. 5 
42.3 
57.9 
6% 5 
37.8 
59.6 
45.3 

........... 

- 
Nean tem- 
perature 
of air at 
the sta- 
tion: - 

0 

47.4 

47.2 
28.4 
56.6 
67.1 

........... 

34.4 
$2 

-_-- 

(6) and the extreme mont!ly precipitation for December dur- 
ing the period of observation and t h e  years of occurrence : 

State and station 

Arkansas. 
Lend Hill  ....... 

Calijmnia. 
Bncramento ..... 

Colarado. 
Fort Lyon ...... 

C'onnceticuf. 
Middletown .... 

Dakota. 
Fort Randall .... 

Florida. 
Merritt's Island 

cieurgia. 
Forsyth.. ....... 

Illinuis. 
Peoria ......... 
Riley ........... 

Indiana. 
Logansport ..... 
Vevay ........... 

Iowa. 
Cresco .......... 
Monticello ...... 
Logan.. ......... 

Kanaas. 
Lnwronco ....... 
Wellington ..... 

Louisiana. 
Grand Coteau ... 

Maine. 
Gardiner.. ...... 

Mar land. 
Cumborfnnd .... 

Massachuaefts. 
Amherst ........ 
Nowburyport ... 
Bomerset ....... 

hfuhigan. 
Kalnmnzoo.. .... 
1 hornville ...... 

Minnesota. 
Minneapolis .... 

Montana. 
Fort Shnw ...... 
New Hampshire. 

Concord ........ 
New Jerney. 

Moorestown .... 
South Orango ... 

Nao Yurk. 
Cooporstown.. .. 
Pnlermo ........ 

North Carolina. 
Lenoir .......... 

Ohio. 
N. Lewisburgh . 
Wauseon ....... 

Oregon. 
Albany ......... 
Eola ............ 

PenMyluania. 
Dyberry ........ 
Griim inn Rills 
~ e l ~ s L y o u p  .: 

South Car0 ma. 
Statesburgh .I... 

T e n m e s .  
Austin .......... 
Milan.. ......... 

e 1  

County. 

Boone ....... 4.16 
sacramento .I 4.44 
Bent.. ....... 0.24 

Middlesex. ... 3.72 
Todd ........ 0.86 

Brevard ..... 2.61 
Monroe... ... 4.77 
Pcorin. ..... 2 . 0  
McHenry .... 2.01 
Cnsa ......... 356 
Switzerland. 4.03 

Howard ...... 1.32 
Harrison .... I. 31 

I 

Jones ........ I 2.44 

Kennebcc ... i 3-76 
1)OUg1BB ..... ' 1.70 
sumner.. ... .I 1.08 

s t .  Landry ..I 6.59 

Allegany ...., 2.17 
Hampshire . . 3.58 
Essex ....... 1 3.75 
Bristol ...... 3.46 
Kalnmaaoo . . 3. 15 
Lapeer ...... 2.74 
Hennepin .... 1.62 
LewiscClnrkol 0.54 

Merrimnck ..I 3.29 
Burlington ..I 3.21 
Essex ' 3.83 
Otsego.. ..... 
Oswego ....... 3.94 
Culdwell.. .. .! 4. 09 

..... * * !  a.57 

Champaign . . i 3. Or 
Fulton ...... ! 2.39 
Linn. ....... .I 8.72 
Polk... ...... I 6.58 
Wayne ...... Ia.60 
plearfield. .. .: 3.68 
rioga ....... . i  4.70 

Sumter.. ..... I 3.4~ 
Wilson ...... j 4.61 
Gibson ...... 3.97 

I2 
I1 

21 

18 

8 

25 
18 

34 
34 

14 
16 
16 

16 
IO 

3 
9 

7 
18 
5 

1.94 
1.65 

0.61 

0.46 

3.52 

2. cs 
4.95 

3.30 
2. 25 

a. 70 

1.85 
1.88 

4. 28 
2.59 

3.40 
2. sg 
5.91 

3.98 

1.57 
2.00 

(5)Extrememonthlyprecip 
itation for December. 

Year. 

- 
Least. 

Am't. 

Inclrss, 
1.51 

0.00 

0.00 

1.20 

0.00 

0.46 

2.35 

0. 28 
a. 28 

1.16 

0.30 
0.65 

0.00 

0. 20 

:: 3 
2.70 

0.68 

0.70 

0.ga 
0.25 
0.82 

1.65 
0.67 

0.33 
0.00 

1.55 

0.90 
0.91 

0.97 
1.60 

1.60 

1.50 

4. 28 
0.84 

0.95 
1.99 

1.26 

0.85 

0.41 

1.27 

1.00 


